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CASE HISTORY
A 50 kg healthy 22-year-old primigravida was admitted in early labour and requested epidural analgesia. Under full aseptic technique, (povidine-iodine 5% skin preparation, sterile drape, cap, gown, gloves and mask) a steam-autoclaved hospital-prepared block tray and a disposable PERFIX® Lor Soft 520 continuous epidural set (B. Braun Medical Ltd, U.K.) containing a bacterial filter were used. The catheter was finally sited by a senior registrar at the L2-3 intervertebral space using the loss-of-resistance-to-air technique, the first attempt by a second-year resident having failed at the L3-4 interspace. A test dose of 2 ml bupivacaine 0.375% followed by an 8 ml bolus bupivacaine 0.375% was injected. A continuous infusion, prepared at the bedside, of bupivacaine 0.125% containing fentanyl 2 µg/ml at 10 ml/h maintained sensory block from T11-L3. A healthy infant was delivered vaginally after an episiotomy and the epidural catheter removed two hours after insertion.
The woman was discharged a day later, receiving paracetamol for her perineal pain and headache. The nature of the latter was not assessed on discharge.
Two days later, she was readmitted with vomiting, fever and severe headache which had worsened since discharge. She was febrile (38.2°C) and alert. The abdomen was soft and uterus well contracted. The moderately odorous vaginal discharge was not obviously purulent. She complained neither of neck stiffness nor of backache. Her full blood count showed a white cell count of 12,300/µl comprising 83.2% neutrophils, 8.7% lymphocytes and 5.9% monocytes. A provisional diagnosis of endometritis was made and intravenous ceftriaxone 1.0 g bd and metronidazole 500 mg td were started. Within six hours, mental confusion, nuchal rigidity and right sixth nerve palsy developed. An urgent computerized tomography (CT) head scan showed mild hydrocephalus with minimal cerebral oedema. Intravenous dexamethasone was started, but no change in antibiotics was ordered. As her neurological status continued to deteriorate (Glasgow Coma Scale (GCS)=12), the attending obstetrician requested another head scan the next day. This showed minimal change from the previous scan. A lumbar puncture was then performed, 48 hours after admission. Cerebrospinal fluid (CSF) analysis revealed: protein 2.75 g/l (normal range 0.1 to 0.4 g/l), glucose 3.2 mmol/l (blood glucose 9.5 mmol/l) and white blood count 459 cell/µl (11% polymorphs, 85% lymphocytes). Cultures of CSF (including a ZiehlNielsen stain and mycobacterial culture), blood, urine and vaginal swabs were negative. The neurologist diagnosed meningoencephalitis.
Despite antibiotic coverage for conventional pyogenic organisms (ceftazidime 2 g tds), mycobacterium tuberculosis (isoniazid 300 mg, rifampicin 60 mg, pyrazinamide 1.0 g mane) and herpes simplex prophylaxis (acyclovir 500 mg tds), her neurological status continued to worsen (GCS=3). She remained at GCS 3 and died of bronchopneumonia four weeks later in the intensive care unit. The family refused a post mortem.
DISCUSSION
Many neurological sequelae have been described following epidural techniques. The most common are single spinal nerve or nerve root neuropathy from damage during location of the epidural space or during insertion of the catheter 1 . Crawford, in his review of 26,490 cases of lumbar epidural analgesia during labour, reported nine potentially life-threatening complications (three following intravenous and six after intrathecal drug injection). Two cases required laminectomy. One was for an epidural abscess and the other for foreign material that had resulted in a fibrous reaction 2 . Meningitis complicating obstetric epidural techniques is rare. Streptococcus pneumoniae and Neisseria meningitidis appear the most common organisms in meningitis in pregnancy. Secondary causes of meningitis are associated infective endocarditis, this having an incidence of 1 in 8,000 deliveries 3 . There was no case of meningitis in Scott's retrospective study of 505,000 obstetric epidurals 4 . Nevertheless, a number of cases have recently been reported after epidural and combined spinal-epidural analgesia or anaesthesia. All were diagnosed and treated, with no serious long-term complications following the combined spinal-epidural technique [5] [6] [7] [8] . In this patient the CSF profile was confusing. The high lymphocyte predominance implied viral or aseptic meningitis. However, a bacterial cause was supported by presence of the sixth cranial nerve palsy and a serum to CSF glucose ratio of <0.4 9 . Furthermore, the extremely high CSF protein content suggested tuberculous meningitis. Differentiating between bacterial and aseptic meningitis is difficult when based on CSF cultures alone, as only 70-85% are positive in bacterial meningitis 10 . Pre-treatment with antibiotics and the delayed lumbar puncture probably rendered the CSF gram stain and culture negative. However, our patient could be considered to have had "aseptic meningitis syndrome" 11 because of her classical clinical presentation in association with a negative CSF gram stain and bacterial cultures.
Sterility of equipment and technique during central neural block is imperative. The manufacturer is responsible for syringes, needles and drugs. Anesthetists should wash their hands and wear gown, cap and mask while performing the procedure 12 . Skin preparation techniques should allow the disinfectant to achieve its maximal effect without concomitant equipment contamination.
Despite good skin preparation however, the skin is not rendered sterile and there are several postulated mechanisms by which meningitis may arise. Some can be facilitated by an inadvertent dural puncture which creates a site of low resistance of infection across the blood/brain barrier 13 . The epidural catheter may act as a conduit. Hunt et al 14 found that 52% of obstetric epidural catheters have positive cultures. These may transmit Streptococcus faecalis 5 and Streptococcus salivarius 15, 16 . Concurrent bacteraemia with Group B beta-hemolytic streptococcus 17 has been implicated. The incidence of bacteraemia after uncomplicated normal delivery varies between 3.6% and 7.2% 18 . Intercurrent viral infections can precipitate meningitis; the incidence of herpes simplex virus meningitis is 8% during primary infection 19 . Anaesthetic solutions containing polyvinyl pyrollidine produced meningitic symptoms after epidural anesthesia 20 . Coring of skin fragments and iodine by needles without stylets in situ could deposit foreign material into the epidural space 21 . Lastly, aseptic (chemical) meningitis has been attributed to detergent contamination of reusable or disposable equipment 22 . In conclusion, it is a rare tragedy for death to occur from peripartum meningitis. With hindsight, this patient's outcome may have been influenced had the obstetrician paid closer attention to the postpartum headache and alerted the attending anaesthetist. The anaesthetist may have had a higher index of suspicion of a diagnosis of postpartum dural headache or meningitis, these being consistent with the patient's clinical symptoms at her re-admission 23 . This in turn might have facilitated earlier antibiotic treatment, because instituting antibiotic therapy one to two hours before a lumbar puncture CSF sampling does not decrease diagnostic sensitivity 24 . Hastening the time to lumbar puncture by omission of the second CT imaging, together with documentation of the opening CSF pressure, might have resulted in a positive culture and more accurate diagnosis.
